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e - nona «— 

invention relae«« 
Polynucleotides. polypeptide neWljr "entified 

Polynucleotide., the " h * -cn 

Polypeptides, as weI1 J* " Uca Polynucleotides and 
Polynucleotides and polyp eDtl „ Production or such' 

transn.eo.brane receptor which has^T 00 18 * *-» 
- a chen^ne receptor, aometl^s hT f Utat±V - ly "entixled 
-O-Protein Chenu,^ Recep^r- « -^T^ to - 

also relates to iab±bi t P J o- HDCoao-. The Invention 

It 1- well established that °* ^^Ides. 

biological processes are JL^JT* — *^ -±9-±ft«»t 
« signal transduction W tl 

and/or second messengers e " Stains 
3S1.353-3M (1991,,. Herein t L M fLe "«-itz. Nature, 

« Proteins participating in pa^hwa *** to 

P-oteins. Some J ln V^YS with G-protelns or PPG 

"ceptors. such as those for 2^! lnClude «C 

'Cilice, B.K., ec al ., ^ 7TT: glC agCnC8 Md 

« science. ( ^V, i"' 7 '' K ° bllka ' «• • 

Nature. 336:783-787 , uiin r 8?> ' Blmzov > . et al. 

e.g.. p«££^^ ta 5^^ 

Phosphodiesterase, and actuator CyClafle ' — 

actuator proteins, e.g.. proteia 
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Science, 



e«.cr„,^.^- « t*. 

hormon " i« dependent OT t „. •"•I"" activation pj. 

— <™ 1m, influx., ' ^•* MC * ° f th » nucleoid, gtp^ 
, — «. to. «' ^ » G-protein 

""""" * hormone rece^T ^ b ™ M — — 

" a». catalyzed „, £*" < * cl — • »ydxoly.i. « „„ 
« it. iL^" 10 "turn. G . 

from receptor eo effector „„ "* «lgn«l 
*»*tioa or the . i9n IT - d " * ^ «" controL^n, 

The membrane ornt- -* 
<™PlM receptor. i.^ 9 "' ™P«*«iIy o, 0 - [ , rot . tD - 

°r cytopL^ic loop,. e .__~" <=°»»ec CM sy ««„ c , u 

^ e ,«7 t " uch *• • 

O-protein coupled r °™ rec «P"'«. 

^ " to 3 . ™" tVM "y-ToptoMc .cr.tcne. of 

-ydropaiiic Xoop. ^ r""'" 9 " 
rector. include, a^***"*" *-"r of coupled 
—Wrt-Pttc drug, which biM „ 

-urological dieorder. treating paycto,:^ 

<~«y Include 0,10^0.!^"^" °' "~*°™ °< 
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S-protein coupled r.^. 
7 • channel and traZ! \° "* 

pr«« Mti ««™. 0 - proeein „: 

*— «— i— ««j .7 an " of G - protei " -W- 

Cytale,. K1 tuoetionan,, related 

leV " — «• ^.ctarizw hTT ^ at t * e anino acid 
•ranges* of ch. tlr , e ,„ "* b ° nd '- Bum „, tbm 

beta. 

* one an^no acid and nence are rZ^'J,^ 

« adjacent position and are tiT , <*«eines are in 

•C-C subramily. ^ ^ViT «' «*erred to as t£ 
° f thlB ^ ^ beenTdJ^"^ 

intercrine cvtoJn! ^ hUmaDS - 

'actions. a ^iwr^e 3 «^ «* 

^tactic migration oC Ts " fc ° ^cit 

--cytes, neutrophils, T "^L * ^ 
fibroblasts. Many cnemoMiJa ' yn * >hOCy,:e8 ' *«°PMls and " 
« are involved in nT^e !T Pr0infl — ^ry activity 
taction. These activTi^Lrr ^ ^4 

-lease. iy 8080fflal en^e L ^tr" 1 ™ 1 "^ °< ""-^ 
^«- C e of target i^ ^creased 

Proteans. induced expression 
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°* granulocyte adh < p ^S95mm 
«< "sp.^ Ct M r leCUleS «* rece 

Xl * accordance vit-n 

origin. or tne Present invent Th * 

,„ mention are of auman 

accordance win, 
invention, there «r. "other a8 p ect of t . 

coding the rl " mUm * lsoi ^ed nucleic' ! Pr68eat 

t^ 8 ^ POlyP ^- « the preset, i n, ° leCUlea 

active an* 

: cm "*«»9 nucl. lc ZST "*"JWie ho.t 

= 5o1 «»K"« of tta 



WO 9609437 

*■ accordance wlth 
invention, taere yeC a *»rther aspect 

~* POIypeptlde a ; e ~ — e 8 lzhz 

In accordance wim, 
^vention another aspect of the 

compounds which b± T. ""hods of 8 J Pr6Seat 

administer! n„ nere are provirf^ f tJle 

scermg compounds to a h„ prov *ded processes 
t^e receptor n^i ^st which fain* ^ of 

^= ti o M r\.ri? M '""- " <«« .«« h * iiin s- 

n acc °rdance vi th 



invention there i. aether aspect of ^ 

receptor rv,i PWded a method „r ° P re »e*t 

th-. ^yPeptides of th* „ ' adaiaist^. 

^rapy to treafc * tae P^ent invention via V 

Peptides or undent! t0 ^expression* , 

Polypep tide . "^^ression of a 1*» f^J^f 

x » accordance .h-* re c«ptor 
Present i^^. " C111 another e**^^ 

administering e are proviH< . . c of the 

accordance vith 

cid « err" cOTpri * ins 

»SCft to specif lcally 



of 

C-i- ... 



\ / 



1/ 
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hybridize to rhn 

- cne Present 

Ia ac cord« mce with still a 

These and other aspects of ° ° f * ^tor. 

iron en. teachings 

™ 'MloWj, it.,!... 
or u» ^ « of e^^, . 

deduced amino ac^T ^ and the co~ 

™uno acid sequence of the c „ cor responding 

~ ««• Present invention ^ f" Pr0tei ° coupled receptor 

~-^ U ° a " MCP -1 receptor. Pre,Mt i«v M1:ion „„ ^ 

In accordance wifh - 

Wb±Ch for the mature " aCld ^^^leotide) 

- ATCC Deposit No . - * of the clone deposited 

The PolynucleotlaToTThT; ? *"* " 95 - 
a cDNA librae ^ . Mention was ,n ... 

ixhrary derived from "as discovered izi 

^ monocytes . It is 
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structurally related to the s „ 

IT. It contain, an open r eadL, ■"""■-""W- receptor 

*■« « tBmaUw M a ^ °««*> exhibit. th . U3hMt 

Polynucleotide of the „" Mld "retch. 

«or« MBaoru che invention 

=DNl - »— * >«d „,the t ™ " »» include. 

etr^d or .lngle-.trJL .1T/ . my ** 

«• coding strMa or " «-*U etranded My „. 

««tieal to the coding ^1,^ T"™ ^""P"* ~r he 
">'« =r thet or the dUl^L * 1 <«° » 

coding . eqMaca cX .^e" "* " 

"*«">»cy or degener^y of cnT! . " lr "« le =' th. 

— ««. ^u^id. „ th. ^» s r« code - • ncodM 

°* the deported euro. ° f Flsur * 1 <«0 ID ho.i, . 

Th « Polynucleotide .m-i, 
Polype Ptldeofplgurex ^ ^codea for the 

*Y deposited cDKA may ^ peptide encoded 

««« polypept^e and addit'ionaf clT" the 
t«* 8membrane ( intra «i, r g SeqUence «"* as a , 

sequence for the " d °° ,ala; ^ 

additional coding seouencT) aj ^ "Ptionally 

introns or non-codinHe^e « - 

-quence for tna ^ ^ 3- of the coding 

en^es^ STJ^^"^ * peptide- 
sequence for the polypeptide Eludes only coding , 

which includes addTion^rcXr^ 11 " * Nucleotide / 

**. present invention — ce. 

hereinabove described poly^cY Lh ^-nts or tne 

analogs and dJS^T^ ^ ^ 
the deduced amino acid .? * ^^P"** having 

acid sequence of Figure i 



or the 
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Polypeptide encoded ^ cije ^ 

2" ° £ ^-leo ti r J y P ° Sited Cl ° ne - ™- 

aUelic va rlant of polyn * a «**»lly occurring 

-coding ; he sa^^eTolt 011 iaClUdeS ^-leotides 
» or the £ STST - «"~ - -^e X 8 

of the deposited clone 7s * «» 

Polynucleotides which as variants of 8uch 

derivative or analog of 7*1™ ^ f ° r a *»*»«c , 
or tne polypeptide encoded^" 6 ° f 1 <5T£X 

olone. such nucleotide of «S deposited 

3-stitution variants anH^^ variants 

Aa hereinabove indicated Vh "»ertion variants, 

coding sequence which i s ' ^^leotide may have a 

° f ^ °"*»* ^ence^'r 

in the art. an allege variant f Cl0ne - *• 

* Polynucleotide sequence wh^ 30 ^"^e form ot / 

deletion or addition of one or ^ * ^"tution 

-t substantially alter til T nUCle ° tid ~' *lch does 
Polypeptide. the fu °«ion of the encoded 

The polynucleotides mav a i«« 
<* «*• G-protein cheque r ecet to * " * 8 ° Iubi « 

extracell„ Iar J ^ the / 

cleaved from the TM and in^^T^ *** 
l-^pol yoeptide of the ^sZ tZ^ " °» ^ 
Tne polynucleotides of i-h nveati on. 
^ COdiD * "^ence fused^ 3 " 0 ' 1 * Venti0n 
allow. for purifi^n of T '° * 
P«sent invention. ^ mj fce r se ^ ^""P"- of the 
Mstidine tag SUpplled ••*"»« may be a bexa- 

Purlflcation of the matur . 7*~ to P^ide for 

case of a bacterial host ,r f ^ t0 ^ *« 
sequence .ay be a l^ lue ^"^— J^- «- Wer 

' tag when a mammalian 
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y boat, e.g. cos-7 cells, is used The ha - 

« epitope derived from the i»«„„, T ' COrres P°nds to 

Md fo1 ^ ^ coding regL le t^ S / egi0nS / 
as intervening sequences (JtroJ, bet ^ traller> 38 ^ 
segments (exons) . ' betWeen ^dividual coding 

fragments of the full i .„«.., 
invention may be used as a ^T ~ ° f 
^rary to isolate the f" 2 g^JZ** *« * 

«• -hich have a high ^ t0 l8 ° late "^r 

s^lar biological actlvi^robJs , " ^ — « 

We - lease 30 bases and ' ctLlI T 
«™ ba«s. The pro be may aTso £ L 50 « 

<*one corresponding to a7£i lelrl t * 3 
Cl ° ne • Clones that ^1^^?^ " - ' • 
regulatory and promoter regions JZ ~ 
exaa *> 1 * of a screen comprise. ^L.T ^ iatrOM - *» 
*ene by using £ * «f 

oligonucleotide probe Co synthesize an 

sequence complementary to ^*a t Q /\? mUCleOCide8 a 
i-ention are used t"crLT llb l ^ ^ °< «■ P«sent 

DNA or to determine T-i '^ °' ^ ^ 

Probe hybridizes to. m ^ rS °r the library the 

POlynucleotider^cb hy^zTto JT" t0 
sequences if there ls J £ ^ »»«inabove -described 

— «o« preferably at 1"^'^^ * leaBt 90 *> 
sequences. The p reseat ^id the 
^nucleotides ^ ^ 
the herelnabove-described polynucleotides t0 
the term -stringent conditions- m - er6ln U8ed ' 

occur only if there is aulTj" ^cUzation ^ 

9?% — the T ^ 

ine polynucleotides 



An 
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retain t. OTbodl — Polypeptide, eiehlr 

(SKO miO.ll or the deposited com ( .) 

Alternatively, the polynucleotide may neve at !..«, ,„ 

z^r- - or M y rrr "t ^rt: 

«a«ple, such polynucleotide, mar be »™i . ^ 

the polynucleotide oVa* „ ^ ^or^f. "! """" *" 
-the polypeptide or a. , ^Z^L'" ^ 

i~t ao . ^ ^.z,.^" .* °irr ^::r iy ac 

polynucleotide whi^h M _ 95% iden tity to a / 

as weH M T°*~ POl ^ tid « <* SS Q ID KO: 2 7 

-coded fcv sue* " *~ * ^ 

Patent Procedure. £ ese t^T^"^ ^ PUrP ° 8eS °' 

convenience to those o7 s ^™ ^ " 

admission that a deooair W not « 

cnat a deposit is required under 35 a S C sn* 
The sequence or t-h- , , "•»•«-.. 5112. 

^.it.^„ t eri:i. trir.: r. i< tiL coacai,, - d * 

the polypeptide, °" T"° acia <■«*"■»• or 

refers. «. c,^,,?* incorporated h^m by 

«lth any de.criTtioTJf * " " 
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The present invention further r«i a . 

rector Po^r^Z ^Va G " Pr ° e,iI 
add sequenc. of Flour. , ,„„ ™ ™* de<luc «<t amino 

to a., pol^i.e TwZT', ' a " 1 ° 9 - — 

-«-w«ir th. ,„„ M01V1T1 r^" " lth ' r 

~* Poan»pc ld .. t ... a ,T G T "/"^^ " 

™cp«w. or recall „,„ " » G-prot.ln che**!™ 
receptor ev.,, thou ^ ^ » ««>« tie l l9M< , or 

°-™ cr^^r » » • - 

the rector. *, .a,!- i^iuZ eX " Pl *- * """"a *>« or 

»»tur. polyp. pclde . ^ 1,1 P 0 " 100 » Produce en 
™ Polypeptide ol tie or...™ , 

residues are substituted wit* a JZ^L^ *** ^ acld 
~*no acid residue fpreferabl. 7 T " — — d 
residue) and such substituted anL a .T"^ ^ acid 
« b. one encoded by the J Tet^ ^ orTi^ ^ ^ 
one or more of the amino acid r^L ' 006 in Whl <* 

^up. or one J^ST^^r iOClUd - a substituent 

^th another compound, stch as a clT P ° lyPeptlde *■ *— - 
of the polypeptide ,* ^ OUnd t0 ±acr -" «» 
Slrcol,. or (i v) one^Moh the ^ a^it^ 16 ' 
^ed to the mature polypeptide f XtUaml are 
Polypeptide or (v> one L ^ a f ra " PUrlficati » of the 
i- soluble, i. e . not membrane bolndTr °* "* ^^id. 
to the membrane bound r^l S L f ^ 

Ptor. such fragments, derivatives 
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skilled the m trM , che t „ chlllgs herain 

™e Polypeptides aw polynucleotides of the present 
preferably are purified to Homogeneity 

n ol™ T, T.^ lyP * , " :iae ■ °' °" pre " nt *™»*on include th. 
POlypeptxde of sbq ID so= 2 (la particular tn. 

poiy^ptide, „ M11 ,. poiyp^a, L c :t" s ir:; 



still more preferably a 95% similarity (-tin 

ana to portions of such polypeptide *ith such portion of rh» 

Fragments or portions of the polvDenfclrte« -r 
invention raav h- o^^, ^ „ Polypeptides of the present 
full-lenoU f ^ l0y6d for Producing the corresponding 
full length polypeptide by peptide synthesis, thereforT^! 

polynuclLides ^f th Fra9meatS or P 0 "*<»* of the 

synt^sizT full-Ten^! "T* ~* *° «~ to 

invention ^ Polynucleotides of the present 

uxiraenc (e.g., the natural environment 
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if it is naturally occurring, . Por example a _ . • 

™Ts p :r cl r de or --^^ 

animal is not xsolated, but tne same polynucleotide J 

polynucleotide. coald te JT™'. s " ola " d - 

^. PWrt ° f lts neural environment 

Polypeptide! „ " P«"«l« the Meure 

similarity tmr*r- ~ m prererably at least 90% 

« the polypeptide of SSO ZD Z * " ?" 

or .uch polyp-Kid.. ^' ° *=l»<te portion. 

.—u, r;: »«"- °< - p-^*. 

Pre^iy « 1<iet »„ ^^J" — — « _ 

As known in th* a — „ . 

sequence and its ™„o ^ «"parxng the amino acid -y 

Polypeptide to L Zr e o r°° * C1<1 - on. 

sequence of a second polypeptide 

^l-Wh iol^JST 3 «*» corre.pon.Un, 

Polynucleotides of tho „ agments or portions of the 

synthesize full-len^ ~* used to 

invention fUlllength Polynucleotides of the pre8 ent 
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«Wch are genetically engineered witn veetrt 

invention and the production , vectors of the 

by recc**^ tec P ^ e8 P ° lyPeptides ° f «» invention 

Host cells are aenetiran„ 
transform or ^JZ^'J^ZT* ( ~" d ~ 
invention which M y be , for ."V~ ° f 

expression vector. The vector^y be ^ °* ~ 

of a pla8nld , a vlral * f *J «PL. i» the 

engineered host cells can he culture/ 9 *' ^ 
nutrient media modified a « 111 conventional 

pre«enc Invention Th. , ""^Ifying th. gen., of 
U» tore crtl „ le «ea for P««^ llr 

Tlie Polynucleotides of ^ a 
-Ployed for product ^"on my be 

-chniq^. Thufl P f ^^^eptide 8 by reconbillant • 

deluded in any one of a^rie'tv ^ P ° lynUCleotide -V be 
expressing a polypeptide Su J «P"ssion vectors for 

nonchro^oa^ ^ V «~°« delude enroll, 

derivatives of » sequences, e.g., 

baculovir^,. yeajlt pj^^ 1 Phage «», ./ 

^nations of ^^1^"°" 
vaccinia, adenovirus, fo Tl ! ' DNA 8 «oh as 

However, any other vector .ay he 

replicable and viable in the hist " ^ 38 4t " 

The appropriate DNA sequence n« v x- ■ 
-ctor ^ . TO Qf ^ be verted into the 

sequence i a inserted i„ to ™T Ia 3ea . e ^' the dna 

endonuclease site(s) by dm «h ap P«priate restriction / 
Procedures and others ^JT^T *" Su <* ^ 

tnose skilled in the art ^ the 

scope of 

T&e DNA sequence in t-v^ 
li^ed to an 1^ ^ ^ SSi on vector is operatively 
PPropriate expression control seouen^^f 



control sequence (s) 
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(promoter) to direct mRNA synthesis 

e*a*ples of such promoters tZre l\. repreae «ative 
SV40 promoter, lac " * — ' ™ or 

P^ter and other J^^^^** ^ * 
^enes in pro*aryo tic or euicaryot" ^T^T"" 1 " * 
The eapressio* vector also conLiJI a ri JL ! VirUSe8 ' 
for translation initiation and a , Slte ^ 

The vector may also ^nLT CraaSCript «° terminator. 
a»Plif y in g e^resston ^ "fences for 

trait for selection of tranfrTrld h * Phenot ^ ic 

c^ydrof olate reductase or n^TrLT^T 
cell culture. or ..,,.>. resistance for eukaryotic 

resists. ^ ^ " "»'^li=. or ^iciUi. 

yeast; insect cell* 1 ^' *ungai cells, such as 

«u.. « c . B?^iL^r , " lano,,, *■• 

deemed to. be witala tL ,™. , . ™ "Wropriat. to « i. 

comprise a vector, such „ , constructs 

«hlch a sequence „ f Z. * ° r Vlr * 1 *«<> 

fcrvard or rave". „ ri " tar""" 0 '' *—«-. « 

— ~ ^r^rvz" Mpect of chi - 
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linked to the sequence. Large numbers of suitable 
and promoters are taown to those of skillVtl ^ 

y way of example. Bactei.al: pQB70, p Q B60, p qb-9 (Qiaaen) 
Pbs. pDlo. phagescript, psixi 74 . pbluescript SK 112 
pNHSA, pNH16a. pMHlSA. pNH4SA (si-™,- . P *** 

3 ninr^,-, , ' PWH4SA (Stratagene) ; ptrc99a, pKX223- u 

3, PKK233-3, pDRS40, pRlTS (Pharmacia) Ruu,^., 
PSV2CAT n«M^ „ TO Bukaryotic: pWLNBO, 

ST ,li P ' PSG (Strata 3ene) pSVK3, pBPV dmsg 

PSVL (Pharmacia). However, any other dI-Lh ' 

Promoter regions can be select..* f™— ^ 
usimr car .. . aeAec ted from any desired gene 

«smg CAT (chloramphenicol transferase) v -„t-«^ 

vectors with selectable markers ^ 0r ° ther 

PKK232-8 and po, 7 pJ^ ?" vectors are 

delude lad. il z . T 3 ^ " ^ / 

thymidine kinase, early and late U^TJL ^ 

and mouse metallothionein-I Section r T " erowl *'»- 

Bacterial call ij - ProJaryocie c . u . 

Biology, ui..",','. '" M « toa « *» «°War 

Tlie constructs in host «-*n« 

conventional manner to proa uce ZL^ , ** \' 

the recombinant sequence Al Ce rnlfiv T * " " 
quence. Alternatively, the polypeptides of 
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p^riT"""! T *• '» amaM T Produced by conventional 

peptide synthesizers. 

Mature protein, can be expressed in .a^uuian c.u. 
yeast, bacteria, or other cells ^ ^ ^ 
appropn.t. prcofrs. Cell-fre. tranalation sy.te- can 
f™ be t r P1 ° 1 ' ed " -* Protein, using *L den™ 

from the construct, of the preset invention 

Appropriate clonin. and egression vector, for us. tZ* 

.Mcb i, bereby incorporate ^ J™, ai " 1 °«« « 

Tr^cription of tb. cm encode tbe polyp.pcld.. of 
tb. present invntion by biolar euJcaryote. i, "crease! Z 
" «»— ^o tb. vccor ZnLrl 

1^ ™ ^r^uHd^r- ' 

Generally, recombinant exDrp flfl ^ B 
origins o, replication ana ^Hcta^ °" ^ i ° ClUde 
transection o f the note cell . g .l" 
resistance g ene o, ^ ^J^^ ^ 

a promoter derived from a high ly -e^r^ld * ' " d 

transcription at a do^nstre a! strTt^i J? " ^ 
promoter, can be derived rU ° tUral se Wce. such 

enzymes such as 3 " h * ° Per ° nS glycolytic , / 

extracellular .edium. Optionally, the heterologous .,^ n ° e 
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can encode a fusion protein in#.i.„n 

identification DM H rio protein deluding an N-terminal 

ntincation peptide imparting desired characteristics 
^stabilisation or Simp u fiea puriflcation J?££ZL 
recombinant product. expressed 

Useful expression vectors for bacteria! „— 

txonaI promoter. The vector will rv%m«~i 
"ore pnenotypic selectable roarlcJs ^^ 1 ^^ 0 ' 
replication to ensure maintenance^ of thTv T ° ri9iU ° f 

natter of choice. employed as a 

*■ a representative but noni im nf -< 

««Pre..io. vector, for J,^^"" 9 eJtM " 1 «' 

trc, coraerci.il, J?, 1? ^ °* r *P"c«io» derived 

*^7^r"L T" 1 *' COTP ""^ 9«. U = 

PKK23-3 (Ptareeel, Fin. include, for e**»ple. 

"ruccur.1 «. ^t^JE*— - 

P rj: ei rr ria " mi — ,/ 

t7 .r»cur. stlft „ ctr,i B,, 1 rcX it i,rri 1 ' e - 9 -- 

cultured cor » additions period "* *" 

Cells art typically harvested h. 
■U^ted by phy . iM1 „ Le^cT aJ't , h tri,U9Mi ° n ' ./ 

— . e«r,ct retted £ „r Iu rtb.r pur^o. re ' Ul " n9 " . 
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Microbial cells employed in 
be disrupted by ^ of proteins can 

cycling sonication. rae cw ca ; ^l; n ^ 
imng a geat8 , such mechods a ; e al we ^ PClon ' * use of cell 
tie art. are Wel1 taow to those skilled In 

Various mammalian cell r,,^. 

"o^ey kidney fibrobj* T om -' li=<>« of 

vector. £or " ' of .p*..^ , 

Polyaoenylation .it., f^*"" "^=9 .it.. 

The G-protein chemokin* „ 
recovered and purified f rom Cept ° r P^^tides can be 
-thods including ammonium Zl^^T**? ^ * 
acid extraction, anion or ? ' 

Phosphocellulose cnromatograpnt H ^^^P*^ 
chromatography, af finity^L, hydr0ph ° blc interaction 
Cartography and lect J J^Z^T'**' "^^Patite 
steps can be used, as necesstrT T"^' ref ° ldi °* 7 

°* tte ««r e protein. ," a ^ y mT"^ ^ 
chromatography (HPLC) can h- , Performance l±qu ±d 

steps. ° Caa be e "P^yed for final purification 

The polypepcides of the 
naturally purlfled p^** ^tion may be a 

synthetic procedures or Drn n I 3 pr0duct °* chemical 

a pro*aryotic or S^ lc ^J~ 1 " t teChDi ^ 
Serial, yeast, higher pw ^ (f ° r by 

*°er plant, insect and man^^an cells in 
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Production procedure. the ^ * ««*«ne 

invention may be glycosylated «* Present 

Polypeptide of the i*Z*£ "^-^ted. 

methionine amino acid residue. inClUdS iaiti ^ 
The polynucleotides 

S-Protei. ": 9nOStiC " " 

present 

compounds which activate. (agonLtT"" SCreenin * 
'antagonists, of the receptor " «*iv.tlan 

invention . C6pt ° r P«*»»PtId. of the present 

In general sucJi 
appropriate cells which'^! 7°"^ iavoiv * Providing 
Present invention o^e ^ of 

x-clude cells from -^..^iT^T ""^ ' SUC ° Ceil " 
Part±CU1 -' a Polynucleot;rrcoaf Ja ° Phila " * 
Present invention is employed r6Cept0r <* 

-P« s . the a-proteinlh^ a : T*'^ ^ C ° »*reby 
rece DCor ls then contacted^ a te T"' ^ ^""^ 
binding, stimulation or inhibi'i' COnPOUDd t0 ob "- e 

One such screening prt e " !' * <«nctio«al re8Doase 
melanophores which are tran^e^to ^ ^ «* 

cnemofcine receptor of thT " a ° e * Pre8S "» ^-protein 
screening .techn ique is desctiheTilTo. ' *"* ■ 1 

February 6 , 1992 Crlbed « PCT WO 92/018X0 published 

Thua ' for example Su ^k 
screening for a ~ * ^ed , G r 

receptor polypeptide of the^T a « lvati - °* ^e ' 

the * ei *"°Pnore cells which eLode L * COnta «^ 

receptor li gand ^ , C0B , K J^ "» ~I*or with both the / 

signal generated byThe^j ! of t/ 

is a potential antagonist for "e ^ * 

activation of the receptor r6CePC ° r ' ie ' ^t, 
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nxe screen may be employed fnr „ 

compounds to be s^r^ C ™:T 9 ^ C6lla 
compound generates a signal i «, eterminin * Aether such 
Other screening technic aCt±Vates the receptor, 
egress the C^T^eT ^ ^ " ^ 
transfected CHO cells) m . reCept ° r (£or e «mple. 
«~c.llul«: pH chMgea a system vb±ch measureg 

as described ia Science 7 * activation, for 
'October x 98 „ . Por eJ^t TcL^ / 
^ cell vhich express^L^^-^^actedwith ^ 
P"sent invention and a second P^^tide of che 

Signal transduction or pH cnat e .g. 
determine whether the £*J£T"' * C ° 

inhibits the receptor. P ° Cential compound activates or 

-cyte. to transient^ ""^ ^to xenopj' 

oocytes may t ben be contacted ^ 
compound to be screened. follow ! 14 S— «* a 

or activation of a calclum T^VT^ " 

whic * - — * - 

P-err™ express^ the G . 

* P hos P«oli P ase c or D. ^ " rece P c or is linked to 

cells. t bere may be men^oned eXa ^ lea o£ ««ch 

nude cells — w """^ioned endothelial cell* 

*e cells, embryonic kidney cell* cells, smooth 

^ accompi l8hed as herein^ ^ Greening may 

activation of the recep^r ^^^^ * 
receptor f ron the phospholipid ° f aCtlvat i°n of the 

Another method Z^Z Sl9Ml - 
innibit activation of the reLZ^ 9 COB *°»— *lch 

invention antagonists by dlterLl ^^"^ ° f «» present 
— d l igand to o^~^1-^ 
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surface thereof. Snr . h a 

receptor such that the c„n G-protean chemoklne 

presence of a labeled form „ compound in the 

- labeled, e.g., £ ^ -—dean 

ligand bound to the receptors is „I ^ ° f labele <* 

radioactivity of the recep" rs ^T*' ' * during 
receptor as determined by a reduJf co *P°«nd binds to the 
binds to the receptors ^ ne bi^ ° f 

-eceptor is inhibited. ^ ° £ label6d "9— to the . 

An antibody may antagonize a r 
receptor of Cae preseat J^*** a ^-protein chemoJcine 

oligopeptide, which bind to thH " "°- Caaea *n 

«« — not el icit a secon ° d ^™ receptor 

activity of the G-protein chl^ «"P*»« such that the 

Antibodies inclu*, anti i^c T*""" iS 

«*W determinants gj^?"""? 1 ^" ^ Cognize V 

binding site of an antib^ ^ ^ 

also include proteins vhicTare cl " compounds 

of the G-protein chemofcine r Zl ! * X * UtBd to "gand 

««. vhlch have £ ^~7' ^ 3 «* «- 

C ° ^ — in chemOcine £ZL*££ ~" *- 

An antisense construe 00 res Ponse. 

antisense technology, b e JeT"^ ^ — "of 

through tripi e - nel ^: f cj£T£ IV 0 "" 1 9 — ex P"«ion 
of which methods are ^Zo^J ^ ° r 

™* ~ For example th e ^ g 3 POi ^ u ^-tide to 

Polynucleotide sequence. ' wnlc " n C ° dln3 porti °n of the 
Polypeptide, of th e pres n /^* «- mature 

-"sense oligo^^;,^ 1 ^ ««d to design an 

Pairs in length. A DKa r0m about 10 to 40 base 

co^ lementary gt to A a ™ eotide is designed to ^ 

transcription (triple helix 3 !f ^ inv °lved in 

Res., 6:30 73 ( 1979); cooneyet " £ " ^ Acid * 

al. science. 241.-456 (198a , . 
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and Dervan et al.. Science 251 . , 
Preventing transcrlption ^ ^Vooul ^ 
chemoJcine receptor. ^ " * Pr0ducci °° o£ G-protein 
hybridizes to the « in vi W T^T" "* 011 ™^-otid. 
-lecules into O-pS^e^T tra * 8i *"°n of n*** 

*■ "eurochen,, ^ ^ r ~ '-"sense - oicano. 
Antisense inhibitors of Gene LJL '^^"^^"des as 

„ (1988)) . « p^s, Boca V 

also be delivered to cells such Th Ascribed above can 

be expressed in "vo to "1^ an " SenSe 
cbemokine receptor. " produc "on of G-protein 

A small molecule which binds to cha r « 
receptor, making it inaccessible to liaLT ° Ch - ott - 

biological activity is prevented ? n0rmal / 

or peptide-^ JLJi™' ST? 19 Peptides ,/ 

=ssr - - — ~ r th c ; it:: 
a f ™^v o r^rJ;r tei^ c ^ — .... 

activation of tne rece^or ^ ** ^ t0 *-*t , 

Polypeptide of the present < 3 C ° U "«* "> • / 

"*and fro. i^-^^.T^T P — ^ ^ 

chemoklne receptors membrane bound G-protein 

— - «~. 

to stimulate haematc* oiesifl ' " VenCi ™ -Y be employed 
biogenesis. to treT soli d T ^"S^ / 
leukemia. T - Cell TOd J t C ^ <*«-ic infections, ^ 

lections, psoriasis. an ~ ^ ' 

activity. Q to stxmulate growth factor 

Tne compounds which 

« iahibit ch * 

» tre.c a llargy . M . rog ™'™ »■ ployed 

chroaie Md .cut. lMlai^ ti " M.T ' -"»««"».,' 
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• therapeutically effective aLun^ 

Pharmaceutical^ acceptable carrTI c °*P°un d ** d a 

carrier includes but l^tT " Su <* a 

saline, dextrose, *>«ered „ 

thereof. ^ fo ' ! * 0l ' ethano1 - and combinations 
administration^ f0CTWlatl0n 8 *> u " -it the ^ o£ 

The invention also provides a nh-r™ 
comprising one or more cont^i ' * tan " Be «»««l Pack or kit 
the ingredients o f " a T^rT" ^ « °* «*• <* 

Mention. Associated ti^r"^ COmpOSiti °- °f the 
^ the form prescribed ^ a ^ « 

the manufacture, use or s7le of h 1 """^ re ^«ing 

Products, whlcn ^ ~ re ; ie °2 UtiCalS ~ b ^ca! 

manufacture, use or J f « "approval by the agency of ' v/ 
addition, the compound of The ^""tion . In 

ployed i„ conjunction with ^L ll^ «y be 

The pharmaceutical C ^ "7"° C ~*<-*«. 
a convenient manner such^ ^ " * " a<toi ^«tered in 
^ rlt a ' ^ top lcil , int»v«ou., 

compositions arTadmiais^ed in 7 Pharmaceutical 

*• treating and/or Tf U 

*» tbe pharmaceutical s P ec if ic indication . 

administered in an aW o a \ COmp08ltio - 111 be 

and in most cases ly ^TL T " ^ 

amOUDt «* m excess of abou 8 * -***««»d in an 

*n most cases, the dosageTs " ' *** per 

body weight daily ta L n " C ° » 

administration, symptom^' e^c aCCO ^ £ *M 0UCe8 of 

Th« ~ fi-cras, etc. f CONFIRM DOSAGES) \ 
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employed i n accordance with the 

expression of such polypeDtid*- 7 PeeSent ^ntion by 
referred to as . geae ^ . ^ is > 

Thus ' for example, cells from 
engineered with . polyaucleot * f ™ * may be 

Polypeptide « vivo, with th< , * encoding a 

P-ided to a ^T.TtrST^ ^ ^ 
Such J^** the Polypeptide. 

«ay be engineered by orocedures kJl example, cells 

retroviral particle 00^"^^^"^ ^ * — " * 
tne present invention. encoding a polypeptide of 

Similarly, cells may be 
expression of a polypeptide ia "ST^ ? *~ *~ 
procedures known in the art a« w, ° r exam Ple, 

for producing a retrod ^ the a "< a producer 

encoding the polypeptide 0^ COOtai ^S RNA 

administered to anient , ioven "on may be 

session of tJ^Z^T^ — and ' 

-hoc* for administerLT a poTJ ^ ~ 

Mention by such method sWd be °' ^ P " 8e ~ 

« the art from the teachings of th! C<> Skilled 

example, the expression vehicle for 7?^ *>r 
other than a retrovirus, tor ««■ -y he ; 

^ used to engineer cells in^ \' " ~y ' 

suitable delivery vehicle. combination with a 

Retroviruses from whinh 
Hereinabove men tloned * ^"T^™ 1 Pla8m±d VeCt °« 
lifted to. „ olonev MurJe Le u? 7 ~ e «« 

virus, retroviruses ^ as T ^ 31,1860 
Sarcoma Virus, avian l euJco " *T SarCOma Vlrus < Harvey 

auman immunodeflden ' — 
Myeloproli feratlve S^^^d V1B "' — -irus. 
In one embodiment, the retro i """"ary tumor virus, 

from Moloney Murine Leukemia vYrus. PlaS,nid " deriVed 
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The vector includes one or 

r~ — * e^o^L^L^rr- suitabie 

tne retroviral LTR ; the SV40 n0t Umited 

cytomegalovirus (CMV) nro™,- / Promoter.- and the human 

promoter <.. g cellular * ' ° r ^ otiler 

cellular promoters ^£ ~ such as eukaryotic 

^tone, Pol m, ^ not ""*ted to. tJle 

promoters which may be „!! PromoCe ™> • Other viral 

to. adenovirus prdoTerT tCr'T' «* 

-d B19 parvovirus pr^ers ^ ^ Pr °~ te «- 

Promoter win he apparent to' those * * 

the teachings contained herein " fro » 

«- i^LTS^S: ~ r ~ 9 the polypeptid « « 

Promoter. Suitable pronotars J ^ cont «* of a suitable 
*t are not limited'co, adl^l 

adenoviral major late promoter " r Pr0n ° te ™' as the " 

«* as the cytomegalovirus ^^J^ 1 ^ P "°— 
syncytial virus fRsv) promoter^ JT^*' "»« respi ratory 
the MMT promo ter . t he ^"0^: " PrOTOte "' «* a7 
Promoters.- t * e albumin ^^^/"^^ ««* 

the Herpes simplex th^dine^" P^ers. SUC h as / 

'Eluding the ^ ^l Pr0n " t8r ' ret ^^ ' 
Ascribed), the ,. ac tin ^e ™, "** >™ 
Promoters. The promoter also . ^ 9ro " tl » ^rmone 

which controls the ? J ^ — r 

retroviral piasmid vTc r P^^eptides . 
packaging cell lines to for. ! era P love « to transduce 
of pac*ag ing cell8 ^ZTZTZ" Cel1 li0eS - *~ 
not limited to. the P B50l P ^ 17 ? , 7^ 

lines as described i„ Jl DAN cell 
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*» its entirety ^ ^9^ 173 

— through y My »L: ec zri duce the 

include, bu t are not « *» «*• art. Sucn 

»P»— . and CaPO, p^^^^^' «- - of 
retroviral pias»id vec J r " Ia — alternative. the. 

liposome, or coupled to a li Did a ^ ^apsulated iato , 

iPid ' 3011 then administered to a 



producer cell i -* 

t*. poavpept ldM . rcT.^ 1 "? **« 

io ""^ i» vivo, t ~~* «U«. either 

tb. „uc lelc . c r " U ^ ry0 " C «" / 

• «« a«Tt liVtla * h " y "* 

"■""Tonic carclnon. c.11. ' To"": Me. cell, 

.-Patocyt... ^J:."*" " -—"Poi.tic 

Pw«ent l»veotl«. , * pitlMli « Mils. 
«*«.„.. . o- proceill cs ™ * —Han en 

which 

"**er conditions peraattinT^" ^ th * «9«d 

Protein cheo**^ rec «*. «9—. to the ^! / 

ligand which bin rto ~ ~. ' aet ^ting the 

Presence of ^ v 
gather the li 3and V ^er^ 

*«• aysteas hereinabove descrihjn ° Ch&a ° k± «* receptor 
—/or antagonists My also k -t-lnlng agonists 

li,an^ which Mad tQ ^ e a ^ or ^loyed for determining 

r e S sio 8 n trr^ut ~: a ° f 

the present lawMt the h ^ ne re «P<=°r polype ptlde of 

\ he « of n coding for e ** * * -feting 

obtaining total « £rom ^ZTjT^ 

cell and contacting the « so 
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obtained with a nucleic acid nrnho „ 

-Uoa. of at Last „ ^J^ZSTJ " UClelC 

« nucleic add TOla cuI. .neodim th « Se ^ m « « 

^r ldising condition., date" ^ t ». „ """^ • md ' r 

Tr ^ to the probe . M ^ ^srrj^ 

of the receptor by the cell. expression 

The present invention also ™ , ^ 

identic receptors relate. to t he recTptor 'l 

present invention. These related T ° f 
identified by homology co a q d "«Ptors nay be. 

poiypep,^ of the Pr rj inU;™io chemokine receptor 

hybridization, or by identify^ st *«*e»cy cross 

.™ :: oi : r °;: :/^» ~- — , 

of chl. type „. ,, , "logical activity. Probea 

« a tun lMg t h ttanacrtpt ana . ? c °™«P°"ai»<I 

contain to. co^«f " «*" -a Cl °" « 

including " »«— *-ea«°» 

An .x«»pl. oc , , J ™°" r ™9i°™. axon, and Introna. 

coding region of th-Tene ^In^he^"* i30la " 09 "* ^ 

oligonucleotides having - Probe. Labeled 

the genes of the ^* T*™* "^"nentary to that of 
library of hunj^^ "1^"°" "» -reen a 

members of tnTlib™ T " ^ ^ deC «**- «hich 

tne library the probe hybridizes to 
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some diseases result from inherited defective geaes . -These 
genes can be detected by comparing the sequences of the 
defective gene with that of a normal one. Subsequently one 
can verify that a -mutant- gene is associated with abnormal 
receptor activity. xn addition, one can insert mutant 

TZlllir' 3 iDt ° * SUltable V6Ct0r f ° r ~P"«ion in a 
functional assay system (e.g., colorimetric assay, expression 
on MacConJcey plates, complementation experiment^ in a 
receptor deficient strain of HHX293 cells, as yet another 
Z 1° Ver " y ° r ±deUti£ y -ftion.. once -mutant- genes 

c^ieTof^r" 16 '' ~ th6a ^lation^:: 

carriers of the -mutant- receptor gene. 

individuals carrying mutations in the gene of th« 
Present invention may be detected at the Telel by ^ 

varies of techniques. HUdeic acids used foT^^ 
be obtained from a patient's cells, including but nTl^ 
to such as from blood, urine, saliva, tissue biopsv and ' 
autopsy material. The genomic DMA may be used directly for 
detection or may be am ,n^^ airectly for 

(Saiki et al I , ^"ied enzymatically by using PGR 
at' rL m ^ & ' 324:163 -" 6 Prior to analysis 

~ ZL: 1 * 0 <" «- »- Purpose. L I 



= . priors complimentary. * " 

xnatant invention can be used to identify and ana^ 
mutations in the gene of the present invention. Por exa^le 



the a «i j a* . w "~ * cnange in size 

the amplified product in comparison to the norm*! 

alf . orT ,,^, , ea KWA of the invention or 

Y ' radi ° labeled antiSSMe s of tiJ 

f^ mTL T eCtly matChed ^ be distinguish^ 

from mismatched duplexes by RNase A digestion ^r by 

be pa e rtTc^ 8 1 t ^»«»~- Su <* * Agnostic would 

particularly useful for prenatal or even neonatal testing 

"muta^T*" di " erencea the reference gene Jd 

-cants- may be revealed by the direct DNA sequencing 



/ 

/ 
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method. m addition, cloned DNA segments may be used as 
probes to detect specific DNA segments. The sensitivity of 
thas method is greatly enhanced when combined with PGR. For 
example, a sequence primer is used with double stranded PCR 
product or a single stranded template molecule generated by 
a modified PCR. The sequence determination is performed by 
conventional procedures with radio labeled nucleotide or b 
an automatic sequencing procedure with fluorescent - tags 

Genetic testing based on DNA sequence differences may be 
achieved by detection of alterations in the electrophoretil 
mobility of DNA fragments in gels with or without deLtur^ ^ 
agents. Sequences changes at specific locations may also be 
revealed by nucleus protection assays, such KKase £ sT 

17 " ^ Chen±CaI CleaVa * S <••■• cotton, et 

al-, PWVS, r/SA, 85:4397-4401 1985). 

In addition, some diaeaaaa a « » 

bwuib diseases are a result of or ai-a. 

f"™»d by cban ai! . j. g „. <B , r .„ loi , ^ ™ . 

'"•"^ *• "» Ait.roativeXy. t^eT. « / 

tie present invention can h. ...... -- . y * oc 

individual, e^ress^T! !T to Identlry 
«** "cepto-ro?'^^"*" °< — «»— 

for dT Pr "™' : 1 ° V » n "'» «•» ">«.. to . diagnostic ,... y 

ra^im ln tne art and include 

^ ZrT' '""•""ve-bindine assays. Mot 
analysis and preferably as SLISA assay 

An SLISA ,.,. y initially ccprise. preplan, an antibody 
specific to antigen. of cn . s . proteia J£Z 
Portia.., preferably a ^ocionai antibody. In 

antibody. To the reporter antibody is attached a detectable 
reagent sue, as rMioactivity. fluorescence or in tti. 
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exa^le a horseradish peroxidas. enzyme a s™,i < 
™ £ ™ * - — «ed on aToZid sCTrV 77 

-y O-procL ^'17:'^ -ach « 

out with buffer Tho >- . M1 antibody is washed 

r.po«« aTHbo^ e "'"'^ 1- binding or 

^ ter anciDody to any monoclonal anH>w% . . 

Protain ch^,, raptor pro«l^ ^ ^ ^ " a " 
•ntlbody i. t heo „.h.d out Perots. ""'^^ "»°~« 

Sivaa el» pariod i. a ^ 0 ' ° °*°T a "«°P«0 i» a 
ch-.aeih. pIMelM "» — »t o t B - P ro*.i» 

FttW sa ^ le ^ compared a^Z , a t ^T V ° 1 "" °' " 

" 1 h™» ^.^.^J^ 1 ^" "-"on on 

chro«,.o« „ rklns raaoant. b,..H ■=»™»°.o».. 

^y-PhL., ~ : prr^ra^rr*"' **" 

chromosomal location Th* « , available for marking 
accord to the present ZZTl « ^J* 
in correlating those sequences" «»t step 

disease. ^ 8 W±th Smmm associated with 

Briefly, sequences can be mapped to chr 

preparing PCR primers (preferably is 2s 1, f"" 080 "*"* *Y 

Computer analysis of the cDNA is " .!! ^ Cr0m ^ CDNA - 

primers that do not span mo „ ,k t0 rapi<tLy sele « 

primers are then us** a T These 



V 7 



then used for PC R screening of 
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hybrids containing individual human chromosomes. Only- those 
hybrids containing the human gene corresponding to the primer 
will yield an amplified fragment. 

PCR mapping of somatic cell hybrids is a rapid procedure 
for assigning a particular DNA to a particular chromosome. 
Using the present invention with the same oligonucleotide 
primers, sublocalization can be achieved with panels of 
fragments from specific chromosomes or pools of large genomic 
clones in an analogous manner, other mapping strategies that 
can similarly be used to map to its chromosome include in 
situ hybridization, prescreening with labeled flow-sorted 
chromosomes and preselection by hybridization to construct 
chromosome specif ic-cDNA libraries. 

Fluorescence in situ hybridization (PISH) of a cDNA 
clone to a metaphase chromosomal spread can be used to 
provide a precise chromosomal location in one step. This 
technique can be used with cBNA as short as 50 or 60 bases 
For a review of this technique, see Verma et ml.. Human 
Chromosomes: a Manual of Basic Techniques. Fergamon Press. 
New York (1988) . 

Once a sequence has been mapped to a precise chromosomal 
location, the physical position . of the sequence on the 
chromosome can be correlated with genetic map data. Such 
data are found, for example, in V. McXusick. Mendelian 
inheritance in Man (available on line through Johns Hopkins / 
University Welch Medical Library, . The relationship between V 
genes and diseases that have been mapped to the same 
chromosomal region are then identified through linkage 
analysis (coinheritarice of physically adjacent genes) . 

Next, it is necessary to determine the differences in 
the cDNA or genomic sequence between affected and unaffected 
individuals, if a mutation is observed in some or all of the ' J 
affected individuals but not in any normal individuals, then 
the mutation is likely to be the causative agent of the 
disease . 
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With current resolution of physical mapping and genetic 
mapping techniques, a cDNA precisely localized to a 
chromosomal region associated with the disease could be one 
of between 50 and 500 potential causative oenes. (This 
assumes l megabase mapping resolution and one" gene per 20 



The polypeptides, their fragments or other derivatives 
or analogs thereof, or cells expressing them can be used as 
an immunogen to produce antibodies thereto. These antibodies 
can be, for example, polyclonal or monoclonal antibodies 
The present invention also includes chimeric, single chain 
and humanized antibodies, as well as Fab fragments, or the 
product of an Fab expression library. various procedures 

^HLT the /f My ^ US6d £ ° r the Paction of such 
antibodies and fragments. 

Antibodies generated against the polypeptides 
corresponding to a sequence of the present inv eLol cant ' 
obtained by direct injection of the polypeptides into an 
animal or by administering the polypeptides to an animal 
preferably a nonhuman. The antibody so obtained will then 
bind the polypeptides itself. Ia thls 9mmmgm evea 
sequence encoding only a fragment, of the polypeptides can be 
used to generate antibodies binding the whole native 
Polypeptides. Such antibodies can then be used to isolate 
the polypeptide from tissue expressing that polypeptide 

For preparation of monoclonal antibodies, any technique 
vrhxch provides antibodies produced by continuous cell line 
cultures can be used. Hxamples include the hybridoma 
technique (Kohler and Milstein. 1975. Nature. 256:495-497) 

^ iT l0ma teChDiqUe ' the huraan B "«ll hybridoma technique 
(Kbzbor et al., X983 . Immunology Today 4:72), and the KBV- 
hybrxdoma technique to produce human monoclonal antibodies 
(Cole, et al., 1985 , in Monoclonal Antibodies and Cancer 
Therapy. Alan R. Liss. Inc.. pp. 77-96). 
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Techniques described for the production of single chain 
antibodies (U.S. Patent 4,946,778) can be adapted to produce 
single chain antibodies to immunogenic polypeptide products 
of this invention. Also, transgenic mice may be used to 
express humanized antibodies to immunogenic polypeptide 
products of this invention. 

The present invention will be further described with 
reference to the following examples; however, it is to be 
understood that the present invention is not limited to such ^ 
examples. All parts or amounts, unless otherwise specified, 
are by weight. 

In order to facilitate understanding of the following 
examples certain frequently occurring methods and/or terms 
will be described. 

"Plasmids" are designated by a lower case p preceded 
and/or followed by capital letters and/or numbers. The 
starting plasmids herein are either commercially available. * 
publicly available on an unrestricted basis, or can be 
constructed from available plasmids in accord with published 
procedures. m addition, equivalent plasmids to those 
described are known in the art and will be apparent to the 
ordinarily skilled artisan. 

-Digestion- of ONA refers to catalytic cleavage of the 
DHA with a restriction enzyme that acts only at certain 
sequences in the DMA. The various restriction enzymes used 
herein are commercially available and their reaction 
conditions, cof actors and other requirements were used as 
would be known to the ordinarily skilled artisan. For 
analytical purposes, typically l „g of plasmid or DMA / 
fragment is used with about 2 units of enzyme in about 20 m 
of buffer solution. For the purpose of isolating dna 
fragments for plasmid construction, typically S to 50 /ig of 
DNA are digested with 20 to 250 units of enzyme in a larger 
volume. Appropriate buffers and substrate amounts for 
particular restriction enzymes are specified by the 
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^nufacturer. Incubation tiTOS ot ^ , ^ ac 
ordinarily » SM , ^ ray ^ J 7C "» 

S"!' iMC ™" OM - "«r d is „clon tte ^1^^ 

Size separation of the cleaved ^ . 

et aj.. Nucleic Acids Refi a 4os7 {igfloj Y ael, D . 

"Oligonucleotides" refers f« 

strand, which w b. cbM„7 POlyoaoxynucieotide 

-» an ATP in the pr..»c. of . t^,! *«>*«. 
oUgonuclaocid. will . ™"- * «ynch«lc 

"Ligation" refers to t-* 
Phcspnodiester bonds between two T M Pr ° CMS °' f 
f rag.nents (Maniatis. T " t " ^ " l » d - " UCie " «*« 
otherwise provided n™-'< " P " 14S) • ^ess 

^ ri;^ rerro 6 * "r^ 11 *^ 

I-UgM.-) per 0 5 „. M „ " T4 

^•^'IT^IZ'T Cr *" £ °™"<» - P-rto™. a. v/ 



Example 1 

corresponding to the s- L olS -^cleot± de priors 

vector sequences 3. «> ««« 

nucleotide^r^!* 111X3,1110 9 " M ' ^"onal 

3' sem , "rrespondxng to HDGNRio were added to the 5- and 

3 sequences respectively th* • ™ 5 311(1 

iveiy. The 5' oligonucleotide primer has 
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IclvZT'rS ^^^-^a^TO, 3^ contains an 

^0 coLn en2yme SAte f ° ll0Wed * 18 -cleotides of 

^K10 coding sequence starting f rom the presumed fce 

amino acxd of the processed protein codon. The 3' seouJ^ 

S^ccrxcor^cc,^ 3. contains ^Z^; 

of ^ 0 tO cl HiadI11 8Ate " - 18 * » -leotid^ 

cL^h 9 8eqUenCe - ^ "friction enzyme sites 

correspond to the restriction ensyme sites on the TcterLi 
expressxon vector dqb-9 (Q i a gen, Inc 9 ctenal 

<**><> 7 ba^eria! '■ enC ° deS MtlM « :i e resistance 

reZiaUx ° f Ee P lic «ion (ori, . an IPTC . 

regulatable promoter operator (P/o) =. 

(RBS) , a 6-His tag an/restrLli I ^ ""^ S±te 

-en digested wfth ^ and HlTd^ * ^ ~ 

sequences were ligated into pQB-9 ^ ^ 
with the sequence encoding ^ thT J"^ 36 "" *" ^ 
RBS. The ligation mixture was . tbe 

strain Mis/rep 4 toJ^^^JT* C ° traaaf0rn 
Sambroolc, j et al ITl T * P'oaeOure described in 
Cold SorinV r h M ° leCUlar boning: A Laboratory Manual 
<-oia Spring Laboratory Press, (i 989) mi*/— ' 
multiple copies of the plasmid p MP4 wJl 
laci repressor and also confers Z ^ «=he 
Transf ormants are identified Z ^T^T""" ^ ' 
Plates and ^lIl^ taB ^ t,, ^^^ *™ °" ^ 
selected. Plasmid DMA wa7 isoil! t were 
restriction analysis ^LJ ^ CGBfl »- * 

constructs were3 containing the desired 

cs were grown overnight (o/M in Mmn* 

at a ratio of xaoo to i, a50 The cell a ^ 

optical density 60 0 (o D », o£ t0 « 

/ _i _ * j of between 0.4 and o c 

repressor, clearxng the "Vo lpaHi^ 

gene expression. Cells were arl 9 increased 

«-eiis were grown an extra 3 to 4 hours. 
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Cells were then harvested by centrifugation. The cell peilet 
was solubilized in the chaotropic agent 6 Molar Guanine 
HQ. After clarification, solubilized HDGNRio was purified 
from this solution by chromatography on a Niclcel -chelate 
column under conditions that allow for tight binding by 
proteins containing the 6-His tag. Hochuli. E et al 7 
portography 41l: 177 -i84 ( 198 4,. HDGNRio was eluted" from / 
the column « 6 molar guanidine HC1 p H 5.0 and for taT ^ 

° f renatUratioa ad 3 u «ed to 3 molar guanidine HC1 
100m„ sodium phosphate. 10 ^nolar glutathione^ced, a^d 
2 n^oiar glutathione (oxidized,. After ™ 

r^ho f - 2 e hours the — - — - » ~ 



example ,2 

The expression of plasmid, HDGNRio HA is derived fro» » • 
ion, 2} ampxcxllin resistance gene. 3, * ~ Ql , 

' *' Hei 9fcten, A Cherenson, M. Connolly and ft t«™ 
1984, Cell 37 7C7i ^ , iiy ' ana R - Werner, 

, uexi 37, 767) . The infusion of HA tag to the t-a,™ 
protein allows easy detection „f -v. target 

- ™* /^ c r°r re™"" 1 pto " in 

£ oUo^ Pla5 ° i< ' «™»°» - aMcrl6M a. 



The da sequence encoding for HBGratlo. ATCC jf>l C, 
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AAGCTTGCCA CCATGGATTATCAAGTGTCA 3 • and contains a Hindlll siCe 
followed by 18 nucleotides of HDGNRio coding sequence 
starting from the initiation codon,- the 3' sequence 5- 

3' contains complementary sequences to an Xhol site, 
translation stop codon, HA tag and the last 18 nucleotides of 
the HDGNR10 coding sequence (not including the stop codon) 
Therefore, the PCS. product contains a Hindlll site HDGNRIO 
coding sequence followed by HA tag fused in frame a 
translation termination stop codon next to the HA tag, and an 
Xhol site. The PGR amplified DNA fragment and the vector 
pcDHAl/Amp, were digested with Hindlll and Xhol restriction 
enzyme and ligated. The ligation mixture was transformed 
into B. coli strain SORB (available from Stratagene Cloning 
Systems. 11099 North Torrey Pines Road. La Jolla. CA 92037) 
the transformed culture was plated on ampicillin media 
plates and resistant colonies were selected. Plasmid DNA was ' 
isolated from transf ormant, and examined by restriction 
analysis for the presence of the correct fragment. *,r 
expression of the recombinant HDGNRio, COS cells were 
ml^"?* ^ eXPre3Si0 » -"or by DRAB-DEXTRAN 

TxTbvT iT 0 "^ ManUa1 ' C ° ld ***** ***>™<*Y *«ss. 
C1989,,. The expression of the HDGNRio HA protein was 

detected by radiolabelling and iamunoprecipitation mmtM . 

(B. Harlow. D. Lane. Antibodies: A Laboratory Manual. Cold 

Spring Harbor Laboratory Press, (i 988)) . Cells were labelled 

for 8 hours with "S-cysteine two days post transfection 

Culture media were then collected and cells were lysed with 

detergent (RIPA buffer (150 :nM NaCl. 1% np-40, 0.1% SDS l* 

NP-40. 0.5% DOC, 50mM Tris, P H 7.5). < Wi l son . r . et al ./ H> 

37.-767 (1984,,. Both cell lysate and culture media were 

precipitated with a HA specific monoclonal antibody 

Proteins precipitated were analyzed on 15% SDS -PAGE gels 
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Example 3 

Cloning and expression of HDGNR10 using the baculoviru 
expression system 

The DNA sequence encoding the full length HDGNR10 
protein, ATCC # (T ^ was amplified using PGR 

oligonucleotide primers corresponding to the 5' and 3' 
sequences of the gene: 

The 5' primer has the sequence 5' CGGGATCCCTCCATGGATTAT 
CAAGTGTCA 3' and contains a BamHI restriction enzyme site 
followed by 4 nucleotides resembling an efficient signal for 
the initiation of translation in eukaryotic cells (J. Mol. 
Biol. 1987, 196, 947-950, Kozak, M.), and just behind the 
first 18 nucleotides of the HDGNR10 gene (the initiation 
codon for translation is "ATG") . 

The 3' primer has the sequence 5' CGGGATCCCGCT 
CACAAGCCCACAGATAT 3' and contains the cleavage site for the 
restriction endonuclease BamHI and 18 nucleotides * 
complementary to the 3' non- translated sequence of the 
HDGNR10 gene. The amplified sequences were isolated from a 
1% agarose gel using a commercially available kit 
("Geneclean, • BIO 101 Inc., La Jolla, Ca. ) . The fragment was 
then digested with the endonuclease BamHI and purified as 
described above. This fragment is designated F2 . 

The vector pRGl (modification of pVL941 vector, 
discussed below) is used for the expression of the HDGNR10 
protein using the baculovirus expression system (for review 
see: Summers, M.D. and Smith, G.E. 1987 # A manual of methods 
for baculovirus vectors and insect cell culture procedures, 
Texas Agricultural Experimental Station Bulletin No. 1555) . 
This expression vector contains the strong polyhedrin 
promoter of the Autographa californica nuclear polyhedrosis 
virus (AcMNFV) followed by the recognition sites for the 
restriction endonuclease BamHI. The polyadenylation site of 
the simian virus (SV)40 is used for efficient 
polyadenylation. For an easy selection of recombinant 
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viruses the beta-galactosidase gene from B.coli is inserted 
in the same orientation as the polyhedrin promoter followed 
by the polyadenylation signal of the polyhedrin gene. The 
polyhedrin sequences are flanked at both sides by viral 
sequences for the cell-mediated homologous recombination of 
co-transfected wild-type viral DNA. Many other baculovirus 
vectors could be used in place of pRGl such as P Ac373. pVL941 
andpAdMl (Luckow, V.A. and Summers, M.D.. Virology, 170-31- 
39) . 

The plasmid was digested with the restriction enzyme 
BamHI and then dephosphorylated using calf intestinal 
phosphatase by procedures known in the art. The DMA was then 
isolated from a 1% agarose gel as described above. This 
vector DNA is designated V2. 

Fragment F2 and the dephosphorylated plasmid V2 were 
ligated with T4 DNA ligase. B.coli HB101 cells were then 
transformed and bacteria identified that contained the * 
plasmid ( pBacHDGMRl 0 ) with the HDGNR10 gene using the enzyme 
BamHI. The sequence of the cloned fragment was confirmed by 
DNA sequencing. 1 

5 /ig of the pla^d pBacHDGNRlo were co-transfected with 
1-0 *g of a commercially available linearized baculovirus 
("BaculoGold- baculovirus DNA" , Pharmingen, San Diego. CA ) 
using the lipofection method (Feigner et al. Proc. Natl 
Acad. Sci. OSA. 84:7413-7417 (1987)). 

l^g of BaculoGolcf virus DNA and 5 „g of the plasmid 
pBacHDGNRi 0 were mixed i„ a sterile well of a microtiter 
Plate containing 50 „1 of serum free Grace's medium (Life 
Technologies Inc.. Gaithersburg, MD) . Afterwards 10 M l 
Lipofectin plus 90 „1 Grace's medium were added, mixed and 
incubated for 15 minutes at room temperature. Then the 
transfection mixture was added drop wise to the Sf 9 insect 
cells (ATCC CRL 1711, seeded in a 35 mm tissue culture plate 
wxth 1 ml Grace' medium without serum. The plate was rocked 
back and forth to mix the newly added solution. The plate 
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was then incubated for 5 hours at 27-c. After 5 hours the 
transf ection solution was removed from the plate and i ml of 

Grace's xnsect medium supplemented with 10% fetal calf serum 

was added. The plate was put bac* into an incubator and 

cultivation continued at 2?»C for four days 

After four days the supernatant was collected and a 

plaque assay performed similar as described by Summers and 

^ • \ AS * m0d±fiCaCi0a - ^se gel with -Blue 

Gal (Life Technologies Inc.. Gaithersburg, was used which 
allows an easy isolation of blue stained plaques ( A 
detailed description of a -plaque assay- can also bTfound in 

distil S ,^ de ±nSeCC CS11 CUlt - e - d ^culavirolog^ 
distributed by L1 f e Technologies inc., Gaithersburg, pageT 

/ OUr ^ aft6r SSrial ^lutKa. the viruses were 

added to the cells, blue stained plaques were picked with tie 

recombLT, PiPette " ^ « containing the • 

recombxnant vxrtxses was then resuspended in an Eppendo J tube 
conta^ing 200 M l of Grace's medium. The agar 21 remo'eo^ 
recol/ Cen r CUgaCi ° n thS "P™"™: containing tnl 

in 35 n«n dishes. Pour days later the supematants of these 
culture dishes were harvested and then stored at 4-C 

10% h«! Were ^ " GraC6 ' S mediUm "Wl—*-* with 

reco^r^T C H Vat6d ^ C6llS ^ inf6Cted «*. 

recombinant baculovirus V-HDGNR10 at a multiplicity of 

and r p ?ac ( eT ^ ^ laC " C - — « - 

"steine T^feT h " — " methionine and 

ZlllT r Llf // echnol °9ies me. , Gaithersburg, . 42 hours 

-re addl? ~* 5 *■« »* cysteine (AmershanJ 

were added. The cells were further incubated for l 6 ^ 
before they were harvested by centrifugation and the labeTl'd 
proteins visualized by SDS-PAGB and autoradiography. 

Example 4 



-41- 



/ 



WO 96/39437 

PCT/US95/07I73 

Expression via G ene Therapy 

Fibroblasts are obtained from a subject by skin biopsy. 
The resulting tissue is placed in tissue-culture medium and 
separated into small pieces. Small chunks of the tissue are 
placed on a wet surface of a tissue culture flask, 
approximately ten pieces are placed in each flask. The flask 
is turned upside down, closed tight and left at room 
temperature over night. After 24 hours at room temperature, 
the flask is inverted and the chunks of tissue remain fixed 
to the bottom of the flask and fresh media (e.g.. Ham's Pi 2 
media, with 10% PBS, penicillin and streptomycin, is added. 
This is then incubated at 37»c for approximately one week. 
At this time, fresh media is added and subsequently changed 
every several days. After an additional two weeks in 
culture, a monolayer of fibroblasts emerge. The monolayer is 
trypsinized and scaled into larger flasks. 

PMV-7 (Kirschmeier. P.T. et al, DNA, 7.-219-25 (1988) * 
flanked* by the long terminal repeats of the Moloney murine 
sarcoma virus, is digested with EcoRI and Hindlll and 
subsequently treated with calf intestinal phosphatase. The 
linear vector is fractionated on agarose gel and purified 
using glass beads. 

The cDNA encoding a polypeptide of the present invention 
is amplified using PGR primers which correspond to the 5' and 
3' end sequences respectively. The 5' primer contains an 
EcoRI site and the 3' primer contains a Hindlll site. Equal 
quantities of the Moloney murine sarcoma virus linear 
backbone and the EcoRI and Hindlll fragment are added 
together, in the presence of T4 DNA ligase. The resulting 
mixture is maintained under conditions appropriate for 
ligation of the two fragments. The ligation mixture is used 
to transform bacteria HB101, which are then plated onto agax- 
containing kanamycin for the purpose of confirming that the 
vector had the gene of interest properly inserted. 



-42- 



WO 9d/39437 

PCT/US9S/D7173 

The amphotropic pA317 or GP+aml2 packaging cells are 
grown in tissue culture to confluent density in Dulbecco's 
Modified Eagles Medium (DMKM) with 10* calf serum (CS) , 
penicillin and streptomycin. The MSV vector containing the 
gene is then added to the media and the packaging ceils are 
transduced with the vector. The packaging cells now produce 
infectious viral particles containing the gene (the packaging 
cells are now referred to as producer cells) . 

Fresh media is added to the transduced producer cells, 
and subsequently, the media is harvested from a 10 cm plate 
of confluent producer cells. The spent media, containing the 
infectious viral particles, is filtered through a millipore 
filter to remove detached producer cells and this media is 
then used to infect fibroblast cells. Media is removed from 
a sub-confluent plate of fibroblasts and quickly replaced 
with the media from the producer cells. This media is 
removed and replaced with fresh media. If the titer of virus 
is high, then virtually all fibroblasts will be infected and 
no selection is required. If the titer is very low, then it 
is necessary to use a retroviral vector that has a selectable 
marker, such as neo or his . 

The engineered fibroblasts are then injected into the 
host, either alone or after having been grown to confluence 
on cytodex 3 microcarrier beads. The fibroblasts now produce 
the protein product. 

Numerous modifications and variations of the present 
invention are possible in light of the above teachings and, 
therefore, within the scope of the appended claims, the 
invention may be practiced otherwise than as particularly 
described . 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(x) APPLICANT: Li, ET AL. 

(ii) TITLE OP INVENTION: Human G-Procein ChemoJcine 

Receptor 

(iii) NUMBER OF SEQUENCES : 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: CARELLA, BYRNE, BAIN, GIL7ILLAN 

, nl CTOt?OT „ J5 CCHI ' STEWART & OLSTEIN 

(B) STREET: 6 BECKER FARM ROAD 

(C) CITY: ROSELAND - 

(D) STATE: NEW JERSEY 

(E) COUNTRY: USA 

(F) ZIP: 07058 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: 3.5 INCH DISKETTE 

(B) COMPUTER: IBM PS/2 

(C) OPERATING SYSTEM: MS-DOS 

(D) SOFTWARE: WORD PERFECT 5.1 

CURRENT APPLICATION DATA- 

(A) APPLICATION NUMBER: 

(B) FILING DATE: concurrently 

(C) CLASSIFICATION: 

(vii) ATTORNEY/ AGENT INFORMATION - 

(A) NAME: FERRARG, GREGORY D 

(B) REGISTRATION NUMBER: 36 134 

(C) REFERENCE/ DOCKET NUMBER; ' 325800- 

(viii) TELECOMMUNICATION INFORMATION- 

(A) TELEPHONE: 201-994-1700 
(B> TELEFAX: 201-994-1744 

<2> INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 1414 BASE PAIRS 

(B) TYPE: NUCLEIC ACIi: 

(C) STRANDEDNESS : SINGLE 

(D) TOVOLOGY: LINEAR 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

GTXSAGATGGT GCTTTCATGA A7TC C C CCAA CAAGAGCCAA GCTCTCCATC TAG^GACAG 60 
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GGAAGCTAGC AGCAAACCTT CCCTTCACTA CGAAACTTCA TTGCTTGGCC CAAAAGAGAG 120 

TTAATTCAAT GTAGACATCT ATGTAGGCAA TTAAAAACCT ATTGATGTAT AAAACAGTTT 180 

GCATTCATGG AGGGCAACTA AATACATTCT AGGACTTTAT AAAAGATCAC TTTTTATTTA 240 

TGCACAGGGT GGAACAAG ATG GAT TAT CAA GTG TCA AGT CCA ATC TAT GAC 291 
Met Asp Tyr Gin Val Ser Ser Pro lie Tyr Asp 

ATC AAT TAT TAT ACA TCG GAG CCC T3C CCA AAA ATC AAT GTG AAG CAA 339 
He Asn Tyr Tyr Thr Ser Glu Pro Cys Pro Lya lie Asn Val Lys Gin 

ATC GCA GCC CGC CTC CTG CCT CCG CTC TAC TCA CTG GTG TTC ATC TTT 387 
He Ala Ala Arg Leu Leu Pro Pro Leu Tyr Ser Leu Val Phe He Phe 

GGT TTT GTG GGC AAC ATG CTG GTC ATC CTC ATC CTG ATA AAC TGC CAA 435 
Gly Phe Val Gly Asn Met Leu Val He Leu He Leu He Asn Cys Gin 

AGG CTG GAG AGC ATG ACT GAC ATC TAC CTG CTC AAC CTG GCC ATC TCT 483 
Arg Leu Glu Ser Met Thr Asp He Tyr Leu Leu Asn Leu Ala He Ser 

GAC CTG TTT TTC CTT CIT ACT GTC CCC TTC TGG GCT CAC TAT GCT GCC 531 
Asp Leu Phe Phe Leu Leu Thr Val Pro Phe Trp Ala His Tyr Ala Ala 

GCC CAG TGG GAC TTT GGA AAT ACA ATG TCT CAA CTC TIG ACA GG3 CTC 579 
Ala Gin Trp Asp Phe Gly Asn Thr Met Cys Leu Leu Thr Gly Leu Tyr 

TAT TTT ATA GGC TTC TTC TCT GGA ATC TTC TTC ATC ATC CTC CTG ACA 627 
Phe He Gly Phe Phe Ser Gly He Phe Phe He He Gin Leu Leu Thr 

ATC GAT AGG TAC CTG GCT ATC GTC CAT GCT GTG TTT GCT TTA AAA GCC 675 
He Asp Arg Tyr Leu Ala He Val His Ala Val Phe Ala Leu Lys Ala 

^f^* ft?* J»TC ACC TTT GGG GTG GTG ACA AGT GTG ATC ACT TGG GTG GTG 723 
Arg Thr VaL Thr Phe Gly Val Val Thr Sex Val He Thr Trp val Val 

??I S 1 ? IT G ?* 7CT m CCA ^ ATC «C TTT ACC AOA TCT CAA AAA 771 
Ala Val Phe Ala Ser Leu Pro Gly lie n. Phe Thr Arg 3 er Gin Lys 

Glu GTv SI h?^* 2^5 AGC TCT CAT TTT CCA TAC AGT CAG TAT 819 

Glu Gly Leu His Tyr Thr cys Ser Ser His Phe Pro Tyr Ser Gin Tyr 

GTn oh^ Z*"*** AAT TTC CAG ACA TTA AAG ATA GTC ATC TTG GGG CTG 867 

Gin Phe Trp Lys Asn Phe Gin Thr Leu Lys He Val He Leu Gl£ Leu 

GTC CTG CCG .CTG CTT GTC ATG GTC ATC TGC TAC TCG GGA ATC CTA AAA 915 
Val Leu Pro Leu Leu Val Mec Val He cys Tyr Ser Giy He Leu Lys 

ACT CTG CIT CGG TGT CGA AAT GAG AAG AAG AGG CAC AGG GCT GTG AGG 963 
Thr Leu Leu Arg Cys Arg Asn Glu Lys Lys Arg His Arg Ala Val Arg 

5™ ^ TF C f£ C ^C ATG ATT GTT TAT TTT CTC TTC TGG GCT CCC TAC 1011 
Leu He Phe Thr He Met He Val Tyr Phe L*u ?he Trp Ala Pro Tyr 

AAC ATT GTC CIT CTC CTG AAC ACC TTC CAG GmA TTC TTT GGC CT3 AAT 1059 
Asn He Val Leu Leu Leu Asn Tnr ?ae Gin Giu Phe Phe Gly Leu Asn 

AAT TGC AGT AGC TCT AAC AGG TTG GAC CAA GCT ATG CAG GTG ACA GAG 1107 
Asn Cys Ser Ser Ser Asn Arg Leu Asp Gin Aia Met Gin Val Thr Glu 

ACT CTT GGG ATG ACG CAC TGC TGC ATC AAC CCC ATC ATC TAT GCC TTT 1155 
Thr Leu Gly Met Thr His Cys Cys He Asn Pro He He Tyr Ala Phe 
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Si SS2 S° I3 C MC ™ C m CTA CTC TTC TTC CAA AAO CAC 

Val Gly Glu Lys Ptaa Arg Asn Tyr Leu Leu Val Ph. p£ Gta J£ 

l£ 2 52 S S TGACACSG,lC TCAACTGGGC TGGTGACCCA GTCAGAGTTG l35 « 
TGOVCATGGC TTAGTTTTCA TACACAGCC? GGGCTGGG6G TGGGGTGGAA GAGGTCTnT i« 14 

(2) INFORMATION FOR SEQ ID NO: 2: 
(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: AMINO ACIDS 

(B) TYPB: AMINO ACID 

(C) STRANDEDNESS : 

(D) TOPOLOGY: LINEAR 

<ii) MOLECULE TYPE: PROTEIN 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 
Met Asp Tyr Gin Val Ser Ser Pro He Tyr Asp He Asn Tyr Tyr 
Thr Ser Glu Pro Cys Pro Ly S n e Asn Jal Lys Gin lie Ala 2. 
Arg Leu Leu Pro Pro Leu Tyr Ser Leu vll Phe He Phe Gly dl 
Val Gly Asn Met Leu Val lie Leu He l2 He Asn Cys Gin Arg 
Leu Glu ser Met Thr Asp He Tyr Leu l2 Asn Leu Ala Ile 
Asp Leu Pne Pne Leu Leu Thr Val Pro Pne Trp Ala His Tyr All 
Ala Ala Gin Trp Asp Phe Gly Asn Thr M« Cys Leu Leu Thr Gl'y 



Leu Tyr Phe Ile Gly Pne Phe Ser Gly lie Phe Phe He He Gl°n 



Leu Leu Thr lie £p Arg Tyr Leu Ala HI val His Ala Val Pne 
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Ala Leu^Lys Ala Arg Thr Val Thr Phe oij Val Val Thr Ser HI 
He Thr Trp Val Val Ala Val Phe Ala Ser Leu Pro Gly He He" 
Phe Thr Arg Ser Gin Lys Giu Gly Leu H fs Tyr Thr cys Ser SS 



160 

L/3 Gj.u Gly Leu 

His Phe Pro TVr Ser Gin Tvr n u i' 5 .. 180 

lfl* ^ PhS Trp ^ ys Asn phe Gin Thr 



185 t gr* 

Leu Lys lie val lie Leu Gly Leu Vai Leu Pro Leu Leu Val HI 

205 210 
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Val lie Cys Tyr Ser Gly He Leu Lys Thr Leu Leu Arg Cys Arg 

215 220 225 

Asn Glu Lys Lys Arg His Arg Ala Val Arg Leu He Phe Thr He 

230 235 240 

Met He Val Tyr Phe Leu Phe Trp Ala Pro Tyr Asn He Val Leu 

245 250 255 

Leu Leu Asn Thr Phe Gin Glu Phe Phe Gly Leu Asn Asn Cys Ser 

260 265 270 

Ser Ser Asn Arg Leu Asp Gin Ala Met Gin Val Thr Glu Thr Leu 

275 280 285 

Gly Met Thr His Cys Cys He Asn Pro lie He Tyr Ala Phe Val 

290 295 300 

Gly Glu Lys Phe Arg Asn Tyr Leu Leu Val Phe Phe Gin Lys His 

305 310 315 

He Ala Lys Arg Phe Cys Lys Cys Cys Ser He Phe Gin Gin Glu 

320 325 330 

Ala Pro Glu Arg Ala Ser Ser Val Tyr Thr Arg Ser Thr Gly Glu 

335 340 345 

Gin Glu He Ser Val Gly Leu 

350 
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WHAT 15 CLAIMED Ig: 

1. An isolated polynucleotide comprising a member 
selected from the group consisting of: 

(a) a polynucleotide encoding the polypeptide as 
set forth in SBQ ID N0:2; 

(b) a polynucleotide encoding a mature 
polypeptide encoded by the DNA contained in ATCC Deposit 

NO. ; 

<c) a polynucleotide capable of hybridizing to 
and which is at least 70% identical to the polynucleotide 
of (a) or (b) ; and „ _ — - 

(d) a polynucleotide fragment of the 
polynucleotide of (a) , (b) or (c) . 

2 . It • polynucleotide of claim 1 wherein the 
polynucleotide is DNA. 

3 . A vector containing the DNA of Claim 2 . 

4 . A host cell transformed or transf ected with the 

vector of Claim 3 . 

5. A process for producing a polypeptide comprising: 
expressing from the host cell of Claim 4 the polypeptide 
encoded by said DNA. 

6 . A process for producing cells capable of 
expressing a polypeptide comprising transf orming or 
transf acting the cells with the vector of Claim 3. 

7 . A receptor polypeptide comprising a member 
selected from the group consisting of: 

(i) a polypeptide having the deduced amino acid 
sequence of 5EQ ID NO: 2 and fragments, analogs and 
derivatives thereof; and 
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(ii) a polypeptide encoded by the cDNA of ATCC 

Deposit No. and fragments, analogs and derivatives of 

said polypeptide. 

8. The polypeptide of Claim 7 wherein the 

polypeptide has the deduced amino acid sequence of SBQ ID 

N0:2 . 

9 - antibody against the polypeptide of claim 7 

selected from the group consisting of an antibody which 
agonizes the activity of the polypeptide and an antibody 
which antagonizes the activity of the polypeptide. 

10 • A compound which activates the polypeptide of 
claim 7. 

11 • A compound which inhibits activation the 
polypeptide of claim 7. 

12 • A method for the treatment of a patient having 
need to activate a G-protein chemokine receptor comprising: 
administering to the patient a therapeutically effective 
amount of the compound of claim 10. 

13 • A method for the treatment of a patient having 
need to inhibit a G-protein chemokine receptor comprising: 
administering to the patient a therapeutically effective 
amount of the compound of claim 11. 

14. The method of claim 12 wherein said compound is a 

polypeptide and a therapeutically effective amount of the 
compound is administered by providing to tne patient DNA 
encoding said agonist and expressing said agonist in vivo. 
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15. The method of claim 13 wherein said compound is a 

polypeptide and a therapeutically effective amount of the 
compound is administered by providing to the patient DHA 
encoding said antagonist and expressing said antagonist in 
vivo. 



16- A method for identifying compounds which bind to 

and activate the receptor polypeptide of claim 7 
comprising.- 

contacting a cell expressing on the surface 
thereof the receptor polypeptide ,_ said- receptor being 
assocxated with a second component capable of providing a 
detectable signal in response to the binding of a compound 
to said receptor polypeptide, wich a compound under 
conditions sufficient to permit binding of the compound to 
the receptor polypeptide; and 

identifying if the compound is an effective 
agonist by detecting the signal produced by said second 
component . 

h *,/ meCh ° d ide = tif ^compounds which bind to 
and inhibit activation the polypeptide of claim 7 
comprising: 

contacting a c «ll expressing on the surface 
thereof the receptor polypeptide, said receptor being 
associated with a second component capable of providing a 
detectable signal in response to the binding of a compound 
to said receptor polypeptide, wich a compound to be 
screened under conditions to permit binding to the receptor 
polypeptide; and receptor 

determining whether the compound inhibits 
activation of the polypeptide by detecting the absence of a 
signal generated from the interaction of the ligand with 
the polypeptide. 3 
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18 • A process for diagnosing a di sea8e or a 

susceptibility Co a dl , M „ under-exnressi 
of the polypeptide of claim 7 comprising: eXP " 8S1 °" 

determining a mutation in the nucleic acid 
sequence encoding said polypeptide. 

19 • The polypeptide of Claim 7 wherein the 

20 • A diagnostic process comprising .- 

analyzing for the presence of m,. » i 
claim is in a aamn i. • / esence °* the polypeptide of 
in a sample derived from a host 
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